Background {#Sec1}
==========

Chronic pain is a common and serious health problem in the elderly. Various epidemiological studies estimate the prevalence between 25 and 65% in elderly persons who live in the community and up to 80% in institutionalized elderly people \[[@CR1]--[@CR3]\]. The most common chronic, non-malignant pain conditions in the elderly are musculoskeletal pain located in the joints and back due to osteoarthritis or osteoporosis fractures in addition to neuropathic pain such as post-herpetic neuralgia and peripheral neuropathy \[[@CR4]\]. Living with pain has an impact on elderly people's overall functioning and quality of life. Patients suffering from chronic pain often have depression, sleep disturbances and impaired functionality with an impact on their quality of life \[[@CR5]\].

The management of an elderly patient with chronic pain includes both pharmacological and non-pharmacological treatment. Common drug classes are paracetamol, nonsteroidal antiinflammatory drugs (NSAIDs), and opioids \[[@CR6]\]. The increased risk of polypharmacy, adverse side-effects and intoxication in elderly adults, compared to younger adults, is well recognized, leading to an increased interest in non pharmacological approaches \[[@CR7]\]. These include psychological support, physiotherapy, massage or hypnosis for example.

Hypnosis is an altered state of consciousness or state of focused attention to verbal stimuli induced by the therapist (hetero-hypnosis) or the subject himself (self-hypnosis) \[[@CR8], [@CR9]\]. To enter "hypnosis" means "to enter" in "another" state, a transition from a normal ordinary state of consciousness \[[@CR10]\]. The patient is always in control and can stop the process whenever he desires to do so. Hypnotic techniques have proven to be useful for different kind of pain especially pain associated with burns, cancer, invasive medical procedures, headaches, musculoskeletal conditions, irritable bowel syndrome, and fibromyalgia for example \[[@CR11]--[@CR14]\]. The practice of self-hypnosis has been shown in studies to be an important element in the long term control of chronic pain \[[@CR15]\]. Self-hypnosis can be taught to the patient as a tool to modify behavior regarding nociceptive perception. It allows him to take an active part in his own pain management using personal resources and experiences. Little research specifically addresses the use of hypnosis in older adults. Although three studies did include older patients, \[[@CR16]--[@CR18]\]. The mean age of participants was relatively young (60 to 69 years) and not representative of very old patients treated in geriatric settings.

The main objective of this randomized controlled study was to measure how hypnosis can improve the management of chronic pain in older hospitalized patients. Our hypothesis was that hypnosis would be feasible and effective in decreasing pain intensity in this population. We further hypothesized that the ability to perform self hypnosis would provide a prolonged decrease in pain intensity measured 3 months after hospital discharge compared to massage.

Methods {#Sec2}
=======

Design of the study {#Sec3}
-------------------

A single center randomized controlled trial using a two arm design (hypnosis versus massage) to assess the immediate and prolonged effect of hypnosis on the management of chronic pain in elderly patients. The study setting was a large geriatric hospital (300 beds).

Participants {#Sec4}
------------

Potentially eligible patients were identified by the team in charge of the patient or by the pain and palliative care consultation team. Patients were included starting from the fifth day of hospitalization, after stabilization of their acute illnesses.

Inclusion criteria were chronic pain for more than 3 months with impact on daily living activities. Intensity of pain had to be higher than 4 on a numerical pain rating scale (0--10) at inclusion despite adequate analgesia. Exclusion Criteria were: deafness; patient in his last days of life, psychosis, delirium (according to DSM-IV); cognitive impairment (Mini mental Status examination \>25) \[[@CR19]\] post-traumatic stress disease; active skin disease with a contraindication for massage.

Outcomes {#Sec5}
--------

### Primary outcome {#Sec6}

The third question of the Brief Pain Inventory (BPI) (average pain) measured at inclusion (T0), week one (T1) and two (T2), at discharge (T3) and 12 weeks (T12) later was used. This item is rated on a 0 to 10 scale, where 0 = no pain and 10 = pain as bad you can imagine. The rater who completed the BPI was blinded to the allocation group \[[@CR20]\].

### Secondary outcome {#Sec7}

The second part (pain interference with daily activities; 7 items) of the BPI measured at inclusion, at T0, T1, T2 and T3 \[[@CR20]\]. The BPI measures interference of pain with daily activities over the last 24 hours (mood, walking ability, normal work \[including household\], relationships, sleep, and enjoyment of life).The items are rated on a 0 to 10 scale, where 0 = no interference and 10 = interference as bad you can imagine. Mean interference score was calculated \[[@CR21], [@CR22]\].

The patient assessed his intensity of pain before and after the sessions of hypnosis and massage with a numerical rating scale rating from 0 (no pain) to 10 (pain as bad as you could imagine).

Analgesic use at T0, T1, T2 and T3 was collected and doses were converted to the morphine equivalent in milligrams.

To assess anxiety and mood, we used the Hospital Anxiety and Depression Scale (HADS) \[[@CR23]\]. It consists of 14 questions, seven for anxiety and seven for depression. Each item was answered by the patient on a four point (0--3) response category so the possible scores ranged from 0 to 21 for anxiety and 0 to 21 for depression. The HADS was completed at T0, T1, T2 and T3.

The functional performance of the patients was assessed by the Functional Independence Measure (FIM) completed by the team in charge of the patient at T0, T1, T2 and T3 \[[@CR24]\].

Collected data {#Sec8}
--------------

Baseline demographic data (age, gender, education, marital status), as well as primary diagnosis and the co-morbidities measured by the Cumulative Illness Rating Scale-Geriatrics were collected \[[@CR25]\]. Detailed characteristics of pain were collected as well as French versions of the McGill Pain Questionnaire (MPQ). This instrument describes sensory, affective and mixed sensory aspects of pain \[[@CR26]\]. Previous and actual specific treatments were collected.

Randomization {#Sec9}
-------------

A randomization list to attribute patients to the two treatment groups was obtained with Stata "ralloc" function with an allocation ratio of 1, randomized block sizes ranging from 4 to 8 and no stratification.

To guarantee allocation concealment the clinician called one of the authors who was not in charge of the patient and was responsible for randomized allocation.

Ethics approval {#Sec10}
---------------

All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. The Ethics Commission of the University Hospital Geneva approved the study. Written informed consent was signed by each participant.

Intervention {#Sec11}
------------

### Hypnosis {#Sec12}

The session was designed as suggested by Jensen and Petterson as a "brief hypnosis treatment" \[[@CR14]\]. Three sessions of 30 minutes (once a week according to the general condition of the patient) were conducted by a physician trained in medical hypnosis. We opted for a short number of sessions, because of the patients' length of hospitalization. Before the session it was explained to the patients that the intervention consists in teaching them specific skills to help provide pain relief. The session was divided in the classical phases of hypnosis including induction, deepening and post hypnotic suggestions. During induction, patients were asked to imagine themselves in a nice place and to make some suggestions (selected according to their personal history) for analgesia and comfort. We practiced deepening and post hypnotic suggestions to obtain an effect of the treatment on the long run and to encourage the practice of self-hypnosis. Post-hypnotic suggestions were given by the therapist during the session that allow anchor and influence in the therapeutic goal established with the patient\'s perception of pain, time, memory, anxiety. Self-hypnosis was taught to the patient, with the aim to give them some form of control over pain.

### Massages {#Sec13}

Massage is a technique that provides relaxation and improves well-being which helps reduce the feeling of pain \[[@CR27], [@CR28]\]. Three sessions of 30 minutes (once a week according to the general condition of the patient) were conducted by a nurse with a certification in massage. Patient was comfortably installed in a quiet room. At each session the patient could choose the area of massage: back massage or hands and arms or legs and feet (possibly abdomen or face).

### Power calculation {#Sec14}

The size of the group was determined from the results of a randomized controlled study comparing self-hypnosis and relaxation in patients with chronic pain in the setting of patients with chronic pain secondary to multiple sclerosis \[[@CR29]\]. A power of 95% to detect a difference of 2 points on the average pain scale) was used.

### Statistical analysis {#Sec15}

Descriptive statistics were reported as mean ± standard deviation for parametric data, median and inter-quartile range for non-parametric data. The hypnosis- and massage-groups were compared at baseline using t-tests or Fisher's exact test as appropriate. Longitudinal data were analyzed according to the intention-to-treat concept (without data imputation) using linear mixed-effects regression models taking into account random effects (participant) and fixed effects (hypnosis vs massage) to predict the primary end-point with time-points, hypnosis and their interaction term as exploratory variables. These models take the repeated measure design of the study into account and allow for a different number of observations within subjects. They yield unbiased estimates of the effect size of the intervention (difference between hypnosis and massage) under the assumption that values are missing at random. Effect sizes are reported in the results section for all comparisons that showed significant between group differences over time. The level of significance was set at p \< 0.05.

Analyses were performed using Stata 12.1 (STATA Corporation, College Station, Tx, USA).

Results {#Sec16}
=======

Over a 12-month period, 119 charts were screened (Fig. [1](#Fig1){ref-type="fig"}). A total of 53 patients were finally included in the study. They were included 13 days (median) after admission. Main characteristics of the patients are described in Table [1](#Tab1){ref-type="table"}. There was no significant difference between both groups (P \> 0.05), except that more patients were hospitalized because of their pain condition in the hypnosis group. All patients were living at home before admission to hospital.Fig. 1Flow-chartTable 1Baseline characteristics of the patientsHypnosisMassageTotaln:26n:27n:53Age (mean ± SD)81.4 ± 1.579.9 ± 8.580.6 ± 8.2Gender M/F5/219/1814/39Education n (%)Compulsory school8 (31)5 (19)13 (25)Diploma10 (38)17 (62)27 (50)University8 (31)5 (19)13 (25)Marital status n (%)alone2 (12)5 (19)8 (15)married9 (35)11 (41)20 (38)widowed9 (35)9 (33)18 (34)divorced5 (18)2(7)7 (13)Admission reason n (%)Pain condition\*20 (73)14 (52)34 (64)cardiac1 (4)1 (4)2 (4)infection2 (8)1 (4)3 (6)fall2 (8)5 (18)7 (13)fracture02 (8)2 (4)other1 (4)4 (14)5 (9)MMSE (mean ± SD)26.7 ± 2.027.1 ± 1.926.9 ± 2.1CIRS (mean ± SD)13.8 ± 4.814.7 ± 4.213.9 ± 4.5HADS anxiety (n)score0-71719368-11437\>115510HADS depression (n)0-72223558-1122411224\*P = 0.021

Pain characteristics: pain etiologies (n;%) were chronic back pain (26; 49%), neuropathic pain (8; 16%), osteoarthritis (knees (3;6%) ankle (4; 8%); shoulder (4; 8%)), fibromyalgia (5; 9%); and other (3; 6%). Pain lasted for 6.3 ± 4.2 years. Prescribed drugs (n;%) before admission were paracetamol (acetaminophen) (45; 85%) opioids (principally morphine) (40; 75%), and NSAIDS (15; 28%), antidepressant (15; 28%) and antiepileptics (29; 55%). The only statistical significant difference regarding the characteristics of pain between both groups was the number of patients with osteoarthritis of the shoulder (0 in the hypnosis group; 4 in the massage group; P = 0.04). On the French version of the McGill Pain Questionnaire (MPQ) descriptors of pain consist mostly in affects: two words were chosen by more than one-third of the patients: tender (36%) and 'annoying' (41%).

Detailed results of the BPI are described in Table [2](#Tab2){ref-type="table"}. Pain was located mainly in the back and lower limbs. Average pain intensity was rather high in this population and the interference of pain was important on general activity, walking and household activities. The impact of pain on sleep or on social relations was less important.Table 2Brief Pain InventoryHypnosisMassageTotalPn:26n:27n:53SeverityWorst pain7.6 ± 2.17.2 ± 2.67.4 ± 2.10.58Least pain3.5 ± 2.83.2 ± 2.43.4 ± 2.60.70Pain on average5.6 ± 2.45.3 ± 1.95.5 ± 2.20.58Current pain4.7 ± 3.24.5 ± 3.14.5 ± 3.10.51InterferenceGeneral activity6.0 ± 3.26.0 ± 3.56.0 ± 3.40.93Mood3.4 ± 3.43.6 ± 3.43.5 ± 3.30.81Walking ability5.6 ± 3.85.4 ± 4.05.5 ± 3.80.87Normal work (household)6.0 ± 3.35.7 ± 3.75.8 ± 3.50.62Relationships with people3.1 ± 3.52.6 ± 3.12.9 ± 3.30.51Sleep3.6 ± 3.82.4 ± 3.02.8 ± 3.50.11Enjoyment of life3.2 ± 3.62.5 ± 3.12.9 ± 3.30.45Mean interference score3.9 ± 2.04.3 ± 2.74.2 ± 2.40.52

Prescribed drugs (n;%) at inclusion were paracetamol (acetaminophen) (42; 79%) opioids (principally morphine) (35; 66%), and NSAIDS (17; 32%), antidepressant (12; 23%) and antiepileptics (31; 58%). There were no statistically significant differences between both groups. Adjusting all models for quantity of morphine equivalent in mg did not modify the observed results. Quantity of morphine equivalent was never found significant in any regression models.Hypnosis and massage feasibility:

Twenty-three patients (88% of total in group) completed the 3 sessions of hypnosis and 17 (63% of total in group) the 3 sessions of massage. Reasons to stop the sessions were the patient died (n:3), early discharge (n:5) and patients' refusal (n:5).

Changes between sessions in the average pain measured by the BPI: (Table [3](#Tab3){ref-type="table"}; Fig. [2](#Fig2){ref-type="fig"}) there was a non significant decrease of mean pain intensity in the hypnosis group over time (T0, T1, T2, T3) compared to the massage group: T0 vs T2, P = 0.041 ;T0 vs T3, P = 0.071. There was no effect at T12.Table 3Assessment of patients at inclusion, week 1, week 2, week 3 and week 12T0T1T2T3T12HypnosisMassageHypnosisMassageHypnosisMassageHypnosisMassageHypnosisMassageN: 26N:27N: 25N:24N: 24N:21N: 23N:17N: 17N:17BPI Pain on average (0--10)5.4 ± 1.45.5 ± 2.54.7 ± 1.85.6 ± 2.74.1 ± 2.85.2 ± 2.64.0 ± 2.45.4 ± 2.54.6 ± 5.05.4 ± 2.5BPI pain interference score (0--10)3.9 ± 2.04.3 ± 2.73.9 ± 1.93.1 ± 2.23.1 ± 2.83.3 ± 2.32.0 ± 2.02.3 ± 2.0±3.0 ± 2.83.6 ± 2.1Pain (0--10) before session5.8 ± 2.44.8 ± 2.74.5 ± 2.25.3 ± 2.93.8 ± 2.35.8 ± 2.6Pain (0--10) after session3.8 ± 2.62.5 ± 2.93.4 ± 2.32.7 ± 2.42.6 ± 2.83.6 ± 2.6HADS anxiety (0--18)4.7 ± 4.64.5 ± 4.34.1 ± 4.54.4 ± 4.13.4 ± 2.93.9 ± 3.73.8 ± 4.63.4 ± 2.9HADS depression (0--18)4.5 ± 2.04.9 ± 3.73.6 ± 1.84.9 ± 4.03.3 ± 2.36.1 ± 4.02.8 ± 2.24.6 ± 3.5FIM score (0--117)90.1 ± 25.094.3 ± 22.195.3 ± 24.089.6 ± 24.692.6 ± 27.694.9 ± 27.9101.3 ± 24.8100.8 ± 24.4Morphine mg31.8 ± 39.020.7 ± 41.534.5 ± 40.025.2 ± 34.019.7 ± 29.921.3 ± 29.427.6 ± 37.921.0 ± 38.7Fig. 2Evolution of Brief pain inventory: Pain on average (0--10) (red square: hypnosis; black circle: massage)

Changes between sessions in the pain interference score: the score decreased in both groups over time: T0 vs T1, P = 0.021; T0 vs T2, P = 0.07; T0 vs T3; P = 0.009 T0 vs T12, P:0.075). There was no difference between both groups (hypnosis compared to massage).

Changes in intensity of pain before and after the session: Both groups demonstrated a statistically significant decrease in pain intensity after the sessions (P = 0.041- P = 0.034 respectively for the hypnosis and massage group).

There was a significant decrease of the intensity of the pain before the session in the hypnosis group over time (T1, T2, T3) compared to the massage group: (T1 vs T2, P = 0.032 ;T1 vs T3, P = 0.008) (Fig. [3](#Fig3){ref-type="fig"}). The adjusted effect sizes (difference between intervention and massage effects on the 10 point BPI intensity scale) were (T1 vs T2, −2.25 P = 0.029 ;T1 vs T3, −3.13 P = 0.011).Fig. 3Evolution of Pain (0--10) at baseline and before each session (0--10) red square: hypnosis; black circle: massage)

Changes in the score of HADS: Scores of depression improved significantly over the time in the hypnosis group (significant time effect T1 vs T2; P = 0.049). There was no effect on anxiety.

Changes in the functional status (FIM) of the patients and the quantity of morphine equivalent in mg: we could not demonstrate a significant group effect (hypnosis compared to massage), or time effect (between T0, T1, T2 and T3), or time\*treatment interaction.

Patients were discharged on average at 19.2 ± 4.4 days after inclusion. One patient died during the follow-up period. No patients had unexpected feelings, thoughts or behavior after or during the hypnotic treatment. Only three patients used auto-hypnosis after discharge (one patient 1x/week); two patients 3/week.

Previous results from mixed regression models were unchanged after adjusting for pain as a reason for hospitalization, which differs between the groups after randomization.\"

Discussion {#Sec17}
==========

The results of this study provide interesting information about hypnosis in the management of pain in very old hospitalized patients.

First, we demonstrated that hypnosis was feasible in a hospitalized older population and that chronic pain significantly decreased after the sessions. Second we confirmed our hypothesis that hypnosis had a more prolonged analgesic effect compared to massage throughout the hospital stay. Although little research addresses this issue in this population our results are supported by Ashton who found that patients who were taught self-hypnosis before coronary artery bypass surgery (mean age 64 years) needed less postoperative pain medication and had less postoperative anxiety and tension compared to a control group \[[@CR16]--[@CR18]\]. In another study comparing hypnosis and relaxation, Gay reported that hypnosis reduced the amount of analgesic medication needed to control arthritic pain in older adults with osteoarthritis (mean age 64 years) \[[@CR18]\]. Lang reported that older adults (mean age 69 years) used less analgesics, and reported less pain when self-hypnotic relaxation was used during interventional radiologic procedures \[[@CR17]\].

Third, hypnosis had a positive effect on mood; this was not the case for massage. Possibly, hypnosis may allow patients to refocus on their abilities and resources leading to better control of their own symptoms. Post-hypnotic suggestions may also play a role. Fourth, hypnosis resulted in no adverse effects confirming its safety in older people.

Contrary to our hypothesis, we found no difference in pain intensity and mood between the hypnosis and massage groups at 12 weeks post discharge. This is most likely related to the very low number of patients that continued to practice self-hypnosis three months after their discharge from hospital and suggests that further attempts at long term pain control through hypnosis and self-hypnosis should include post-discharge interventions such as reminders and efforts to maintain motivation. Audio-tapes of the sessions may also prove valuable in this regard as they encourage the practice of self-hypnosis \[[@CR30]\].

Recruitment was difficult and the failure to obtain differences across groups on pain interference and anxiety scores may be related to lack of power. Another limitation is the short duration of the intervention. Most studies including younger patients with chronic pain used at least 6 sessions of hypnosis \[[@CR31]--[@CR36]\]. Jensens recommends 4 to 7 sessions for "brief hypnosis treatment" and eight and more sessions for a full hypnosis treatment. This number of sessions is difficult to obtain in an older population with a many functional limitations, especially in the context of current pressures to shorten lengths of stay.

Conclusion {#Sec18}
==========

Despite the above limitations, our findings demonstrate that self-hypnosis is safe and feasible in very old hospitalized patients with multiples co-morbidities. Furthermore this technique reduced pain intensity and had a positive effect on mood. Our results indicate that hypnosis and self-hypnosis may be valuable tools in chronic pain management and suggest that health providers caring for older patients with chronic pain should be trained in this treatment modality so that it could be applied in conjunction with pharmacological treatment.

Health care provider should be aware that this treatment can be provided safely and efficiently by trained physicians and nurses.
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